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ft m ^ * 45 



1/731 



1. — #ii.4f**'f4r-H-^r*, 

*t #ri&# — -SB*! & & $ %i%£i&j) o 

30 4t-^£ PSK ffi*m j f*'fifitiL%~ jL*WMS-f>t*&. QAM «Mt-t , #X , 
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u m m # # 



+ *Jitfi£*#'fr^-tt'tiX*» IQ ^&X%^#£^W®^tf®7t#]&. : te$- 

ii. 4w**L*j*4t 2 ^-itwii^*^^*, £-t, fr^L%-^^ 

4M* IQ *i6JL#i£*M***tt#X*» IQ Js t^X.%^^^^^^yt^i 
25 if^IQ-t^-L^W, *Wt#aU**4M***t-***+. 4 

30 IQ tfjteX*' IQ -f-tf&Jiff^-*.^**^^^^ 
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02803612. 3 



r m m # =» 



**^&**»*". ******* 

10 15. l atsfcttii****-!**!*^*. ^*—* , *- = - 

16. ttyfrMfl** l #i£#iitot±#*i*:fr*. *+. ^r^-^f- 

17. «L*;Mfl*#. 1 ^T^iH*"**^^*, 
15 ^Ht-t 4, MSKiB^-f o 

is. **tf*4Mt*#*t-**. *+. m**— 

19. ^Mfc^*']^^ 1 #i£tti44fc**#*t-^*. #ri£^— 

20 20. 1 *fc^iW 

21. — #frii.4tA**-H-*"fr. 

22. »**L*l**2lW*«Hlflr**^**-, **, ********* 

HUM- JMP^, ^ * 
30 *MS*& IQ -f- « Jiflte^A^Ltt -f^i. fr&m*VL%=-W*\ *** 
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& m 31 * 45 ^4/7j5 



24. — #il/fm4h 

25. — *tii/frStS-, 
26. — ^iHT:**, 
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02803612. 3 



*J m * 45 m5/73T 



27. ***L*J**-25«-a.4*i4#^. *+. flt**.**^**^** 

ACK-ACK -f-o 

28. — #ti44**tt., fc*r: 

10 -fr; 

29. — *HI/f£&&, kte 
30 30. #**L#«J*^28*ri«.^iMr*«. f *t, ^iiflT**«^^*1-*P 
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& m n * 45 me/m 



%~££% L i8ffl4i-f& IQ fifti^^WJt*^^, IQ ^ 
$L*F1HAit*&. IQ -f-^-h^^^a-*^^^* IQ -f" 

d&Ji^«'(a.; 

15 &^WMt-t£. IQ -f-*-LW#-<fc.«r^^it60'liJL, T^-ftMjflrtfUi/f^* 
^WMi$%~£L i ¥ j m*Mi-ffc IQ t*J:«fl^aMW, IQ 
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& m 9 * 45 B7/7^ 



34. #-**l#J*#. 28 *ri£**iH***t., *+, 

35. 29 *+, 

36. -ft&#WUWf*»TW*^: 

10 

;0M«te4lMM-*#*, ii.i±^«r^«^*«-, ^*J*/3t*£*--4MF 
ttHMAtt* & IQ ^i&Ji#^/bttJ£-&^M*.&, i+# IQ -f-^-t- 

25 ttKHi; 
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» m 



^1/3215 



5 

15 *», (#3/ii/ft> ( * Shuichi Sasaoka Ohmsha#FMS3#^* , ## : . £ 103- 
fo ii-it^ji^iMr*********., ***** 

**4*JB4i** ( BER ^^^m*.**** 

20 (CNR) ^-^^it^^St^^*^^^^*^** 4 *** 
25 ***4*#*tf**- #*H ****** HEI 8-102727 
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02803612. 3 



Hi m 45 ^2/32^ 



^.j^p, m&icJiiWks&te&fcfi&ttft-i &&&&& Q pSK ( 

tt&) 16-tf.QAM (i3t^*s) ^)**fctf#«*«*J 

to&ft&&ftft±VL&&frmi&M-W^<> QPSK 16-14 QAM 

1 ja^fcLfM^^t 1.0E-3 ^^riC, ^Jffite^M^t****^ 
20 #Ji«*]^«,4L<si^*4#^o #JL, SiW«*«^ QAM afc£A QPSK 

jM$*M£, Si£*te##*i±A/i<HiL (#0**, 5.0E-4)Bt, 

QPSK, iit#4e*Jo 

£^££141 QPSK 16-4iQAMHf , JSJ QPSK ii/fSgfc 

25 l«l*^#^o QPSK &$&P*> (CNR) *i± 17dB 

Bt, *.S 2^, 16-tt.QAMW^^T^J 1.0E-3 «T, H*. 

16-^QAMo 

0 3 A« 17dB tf***>*iMt QPSK***Mftff«^ 

30 -fc, £ I *» Q ***.*h ■JL+%L#4HK. QPSK #J 'fi^-i^ 

-f iM&f" 1.0E-6 tf^if 5±?*£ 0 *i"f QPSK, &-£M£SHfcJ- 10E-6 #4£4M*-, 
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02803612. 3 



ift ffl 4S J&3/32J5 



# 41 ^ ^ ft h +] % M> #} & *t t . ^ *i * W * * *** mt & *• ° 

15 4 L *##*£«.tto 

S 2 BilfTJL* QAM 64-41 QAM 
20 S3 aJ&f7&IQ^&^QPSK^l#^#^^&; 

a 5 a)$¥-7 ^^QPSlUt-f-Ht, i^-IQ ^*^^Se-; 

S 7 ®fa7fe&%&W l # QPSKte-f-ifciWifc^-W^; 

a 9 B3*f 7£**« 1> 2 t&## 16-^ QAM 64-te QAM 

@ 10 A&^M&^MC^ 2 ^^##--H-*«:4hW R.JL#3r*ffl ; 

m 11 SJ&T^Ptel^^-tfJ QPSK^ft-t^ 16-41. QAM 4t-f-tfHt-t,k^ 

30 ^; 

S 12 B*T ****** 2 M> QPSK-ft-f-iSLJ-^^^^; 



li 



02803612. 3 



& m 4$ SI4/32X5 



m 13 4iJLiNW&£:jfc*r3 ^ii.4f^^ae.i^^*03; 
a 14 4 ttii/fi , ££M$fc.S.#2r*k®; 

S 15 5 ^ii.^r^^.^»i4(»^*S; 

8 16 ^JL^*M&£*fc#i 5 W«*t*«^3I'JS^K.i^^*:ffl ; 

S 18 6 ««M»#«^-«H*^l&JL*t^r*a ; 

@ 1 9 4. JL ^4M& 3 — * £ *fc4N ^> «*i«H**fc«i ^ #J »X # ^ * S ; 
S 20 S$-T 16-^1 QAM ^-f^^l &ifc*»64-4iL QAM te-f-iHiM 

m 21 ffiHf T^'l6-ttQAM^t«r«l 64-te QAM4*-$-tt*M*4**tt ^ 

-ft; 

g 23 @fcf7*MMS— ^**«^«tt*lo 



15 ^r^^^^iC 
( $«fe« 1 ) 

QPSK^Mf-f-Dl «r^jtSljtf-«"*P^ 11 to jE2UW*P^114**£., ^.i 
20 ^H»^ N ^itI^#^aN^**^«A^*.4-^^ i£*t3L&/*J i"QPSK 
tWW-W-f-Dl, JHUfc, #^j£^tIQ &* (^IQ-f-i&Ji^I 

Q D2 0 ^J^#^ 12 IQ -f-'flj-M^^Mfc^Wbtt 

AUa, ^^^^TL^it^IQ £*>ff^D2i2Mfte*']*, 
ttte*:*** D3„ 

25 3 , -ti^if*^ 10 *SiE-3L IQ D2 £.i&S«J't3.4*4M* 

13 0 #41MM**MF£- 13 ffi^^r*>^**.QPSKiW*l^-f- Dl 
IQ &**t##te«*i|fc»l 16-41 QAM It^te^o iMM^it^ 13 
*LiE3t IQ ^t^-t D2 J«.ai*|«^J**«-H-*t-«P^ 14 ttKU**]*-*^ 
14A, JSjBt, feJ£^IQ^*^D2jfcill*J«a^*^15^^^-?-A« 

30 A**|-«P^ 15A 0 
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02803612. 3 



i& m 4? JSI5/323X 



IQ 3: m%&X7F&& 16-tt QAM A#at4HlH**J 

i39tti+3MP^ 15 ^i^L IQ D2 «r^-f-*^«-5-.^»A^*"*P^ 

5 15A, siit*»T^«tt-H-*^l5B, 4W*-f-#4M-.£. i+3Mtto ^ 

^^A^^^^15A^J^^^IQ^^IQ^^^^^^^-° 
T, "^ts^'^^IQ^^-tlQ^^^. 

. jt4M£*fr&, ^^sjt^lQ ^Jr^ft-t D2 ^^t^^^IQ^^J^N", 
10 ;t**.4|Lffl 5 ft -frit @ 5 7 « 17dB tfjM.tiU'&P QPSK 
^^J^Bt^#^^^t IQ 5^k%M^ a &MtiLtkm*fifr 15A #r 

*Mfe £ 4 £ IT QPSK fl! *M* -5" I s ! # ^ 4M£#. 1 6-ttL QAM 

if-f-st, iq ^-fir_h QAM 4£-S-6^-t.&*(ra-Sfe-^^fc&N ^dj-^^t 
15 -f" &&JiUikm*Pfr 15A**tt+#4M-.&«£.a, «tti+3MP#- 15B if* 16- 
tt QAM -ft-t^^^tto 

iJL#.Jfci«., »T QPSK -$#Mt^#I 4 ^-f **>f*-f ,£&*&^&(±a, 
±a) 0 QPSK^^l^-f-^^r^II^^^^^ 16-ttQAM^t-tBt, 

6 *N* f 16-tt QAM <W-*tt<fM-«£.*$ I Q 4 ^<t±a/V5^ 

20 ±3a/V5 0 ^ (Gray) 16-tt QAM -^i&iti^^t-f 4$4M^t*J* 
its: IQ I ^ Q ^t^-f-^J^^^, ^#k7t&} 4 

4i 0 &ii£ttL£t, *fr-fI-4**»Q-4*, ^^J^^^I'*l^S6t 
¥) &Tto*t1-I-&, i&M-f Q-*b, 16-tt. QAM 'fir-f' 

^$>)i£-.&, «tttt*-*P^ 15B -5 QPSK-^Mf^tf 4 *-f-**<f*-5\& 
£*(±a, ±a) 48lEa/^/5J*.«LX«tt.o «fc^i&, *»ffl7#N*. « tt.it 
^ 15Bi+#I^Q^-t^^tt.ths_i=±(l-l/V5)a^ths_q = ±(l-l/V5)a 0 

^tt&^'l^tt^J&^^itlMF^ 14 #Kitt.*iiM^ 14A 0 
30 «tt.^J*-«P^14A^*tjt$.IQ^±>fr-?-D2^«tt.ths, #J-, ^MM 
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% 45 ^6/32^ 

02803612.3 w 



^iL^jiSL IQ ^*<# I *o Q ^*TI^fJ^<iibs_I ths_q >^T9t, ^>Sfc^ 

WAffl*^*^*^ 16-teQAM4t^t#^^)^^*° 14B 
#*«H*JM <fci+Jt Na No 
5 WflL**** 14A £T*J*ifc*. ( 1 ) 

*A.tt*^*.tf**rx = (ri. rq)46^«14BW4W*J*^*tNa*»l. 

-ths_i<ri<ths_i O ) 

10 -ths_q<rq<ths_q — (2) 

*»T*l*iS.*. (3) «L«#Jfl4Ht#J*iKtNa^&«*#ltN* 
jjfcl6-tt QAM fctfBER****' 16 «#*t*****A*J*^** 

Pa: 

Pa = Na/N — (3 ) 

15 ^JjL^ 17 ii*t*t£*UR BER if^Mi^ 16 JiTt-JWW2fc#J*'tMfr* 

Paat4t4--f«.^«^^*ta. *t#**MM»*o *-*t«l, 16->tiLQAM^*t, 
jSt^J*:^^ Pa. ^^J^^Wt^^.^^^^^^^^r^'T 7 ^^ 

(4) *»*J&* (5) 
tW#]/#W ( Yoichi Saito ) ) 0 
20 Pa = (l/2)xPa "" (4) 

Pe = (Pa + Ps)/2 

=(3/4)xPa •*• ^ 5 ) 

tiL&L&fc- 16-iM- QAM 'ft-f- , :fcT (6) #T^, 
^(3)^(5), if^^^Pe, #-H-, ^^^17^*^0 
25 Pe = (3/4)xNa*Na/N "* < 6 ) 

QPSK*UHflr-*t#* 16-teQAMlt-f #te##Pe 0 

STlt, iiitiE.*.^**.** QPSK-HGHr-frDl, QPSK iHfcHf -f Dl 

30 # I Q 

£T-#^ ST2 t . ^#^t#i^ 10 J*5t QPSK i«*J«-9-^«:^ 
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ft 45 ^7/3215 

02803612. 3 



jfl*Uq*fr#4Mt 1<M£ QAM >f^Httf^i+^M*4s (ffl 6). *h*IQ^*-t 
16-41 QAM #--f-^ ths_i ^ ths_q G 

gU3 , 10 4E-#* ST4 ^ ST6 t , *t QPSK i« 

5 flL******.** i Q ^Htat4t«-ct«**t«« ST4 + ^ 

-fe^J^QPSK^^Kf-t^I^ri^L^^-r-thsj^'J^thsJ, #-B-, £4f 
4M»*it#«:* 10 **■]** ST5. fciHt* 14B 

£*J& ST6 -fe^J* QPSK^HTf Q ^* rq A^^-ths_q 
10 -f ths_q, #JL, 34**1**.**.*, 10 ***** ST7, ^ 

it«iS 14B tt4HM>J**H*Na*» l,^*#S«J^^^Bt, ^*^**ST8o 

15 J&ST8 t . ^MitW lOfciHW 14B N *» 1, 

ftjg, #$']#^ST9o £.**ST9 t, *Nf^**ST4*]**ST8 

fi] THt, £**ST9 i±**J«**ST10. 
20 £j)r*ST10+ f *i«ffl*|BlS-Ajt^i±*^*^«H*^*^* Na *'^ 

^Pa 0 »J&.- £**STU t, «UWfc»l 16-<1 QAM^t-t, 4M*#-Hr*«. 

4- io Pa 3fcxx&-m*+tt*i-iM*, »a-H-#*M*#4** Pe - 

25 gjofcb, *#Ltt«4t QPSK *M*»***t 16-0L QAM flr-ftf, 

10 ^#&i£&^#**&-H-JM2.##-o 

*Mte#*TiMJte-f**llL"t. 4BiiitQPSKiH«^A.atat^Ail. 

30 itl6-».QAMi«*i^«.ai, 4Mt**t^iQPSKi«*nr-t«^*^*. * 
jfcJULQPSKLiPHH*** 16-^LQAM«)^^Bto QPSK-W** *«. 
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02803612. 3 



itt m 4? Jft8/325l 



Hfrffl*.*J*4£4lNM. : £ i£^-f*'J# 16-41 QAM iii^t^Mo 

**^QPSKAf«^ttI*Q^**^&^#*£l-** 
5 ^Q-^^h^t*^t#,^t^-H-*^10^#^-T IQ 167 _t 16-41 QAM 

^iftfr%&%fr&®.&$£T%L**tfi i &Jk^J5, *fa$L&[tfjm& ths_i ths_q, 

# JL, 4Mfcit£«41 ths_i ths_q, #>J*«.*.**t^ QPSK ffiftUtftf) I Q 

t^*, 16-41 QAM 4t^*JM#4i4£4 L , 

^^-^^ £,i£&#]i£^-f ffl 16-41 QAM 4Li3L#41o 
10 8*. £^QPSKfcWt-f I^Q^*tit^ib QAM4#-t#4I 

#,^«^#,it^#«li^Ji4**S*^^Sf*T^»**. 16-41 QAM 

4t^B*#4Mfc4£4MM£'I£ (A*.) Jfco 

4£JHUii£.Se.i, IQ -f-aj-h^Wtt- ths_i ths_q ^MfcftfiH&'l*. 

15 QPSK ^Mt^tfl^Q^*^^ 4*1- ^IQ+fi-t 16-0LQAMl*-*tt 
Stfr^4£JL*5t# , #-B-, W41 ths_i ^ ths_q ^t#-?fc#*. QPSK 

««tt*m^Q^*^ ^-H-** 16-41 QAM 4§^=i»42: 

4**, £i&i±*aft#^^&i£ 16-41 QAM 4*-?-, ^^QPSK^] 

4t-f" at , T tt'ttifeJM<»*M Jfe^ 3L4i4£ o 

20 SJfcil*#il | !*J*«.^QPSK-3l*l^*tafc^A 16-41 QAM iW 

( 2 ) 

it^*«fe«*«.W QPSK ^^!4t-f-Ht, /iHIUft^rJM-**^* 
25 fcfttt 64-41 QAM ft ^ ffl 10 JL^T 2 4£4**i+# 

i^20m^%, &® 10t, ^ffl 4 t^tefltf^^*^***^*^* 1 

QPSK ffifcUt'f Dl -ff-5t IQ $ t^-^'J 64-41 QAM 4* 
■f, 20 #4±#4M£it-W 23 *«L^Affl«*»^*^"H- 64- 

30 4tQAM4t-f-tf4£-#4 L o £i£*tt*&"F , 25 #j^#Mf -f- 

tftffl-ipa* 25A*-*J IQ -f-tf&Jite*.*^ IQ ^t^J^^^o 



\ 
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02803612. 3 



& m 45 B9/32J5 



ffr QPSK Wmi^ft&fc&$ L teftrt*h^&&- 64-te QAM -fir-f-Bt, IQ 

_t QAM >ft^^^^^^s^^^^.* ^^^1^^ 15A _L*£ 

m&^mt^ £MJt a, J^^i+^^ 15B W% 64-tiL QAM 

ths 0 

^)jff^ii IQ ^-fr^-f^^te, mm^^ 64--ftQAM-ft-f^^ 

BER i+ 26 #1 Na N , 

$J 64-4£ QAM <fM-Bfrtt«£J*J Pa Q ^ jM 5 ^ 27 i&i±*tMM« BER 

QPSK 4 ^■f-^'fir-?-.*.^**-** (±a, ±a), 
jf^jfc$>J*#J9ii^ QPSK -ft ^tfi&^temb&^tfl 64-4£ QAM -ft ^-o 
15 tfrXT, ^@ 11 >*M*, 64-{lLQAM>ff^^'ft-t+S^ I Q 8 >Ht 

±a/V2is ±3a/V21, +5a/V21. *>±7a/V21o *#J^tl4^t.&tt«'tt.** 
£.A:fe>@ 11 t^Jt^4L^«P#,' 5&&&-f£M&.a/yl2'\o 

4MJM^ 1 >M%/btf 6-4ajt#*$i*i#-, 64-te QAM — ^^"f" 

«.>Ht#JMUL*APel- Pe2^Pe3 0 ii^HM*+*-ra«***T»a 

m-to>Ttfj&i&£< (7) 

Pel: Pe2: Pc3 = l: 2: 4 — (7) 

£i&=- >KM£^t, 43-4***.*. Pe3 &\JjTy']4UiA (8) 
25 64-4£QAMtf^iMt^A,h, J%3^milZJk*6*a4M*-f 
Pa 

Pe3 = (l/2)Pa —(8) 

«a/V21*#.5LHldLo ^^^QPSK^^-ft-f-^^r^TG^I^Q 
30 ^*>fci±ii*W4fc, IfrQ^tit^® 12 t^jF^^£ 
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02803612.3 



ft m 45 Sf?10/32j5 



24B i+Jtit^+S^J &4iH&-tf-& Na &*Ji-k i-Hfc No 
*»T?'J4U1£. ( 9 ) #T^i* BER ifJMP^ 26 *U*A*J*# 

«*f#tNa*»&*JifciMfcN t##*i£*J*4i#* Pa: 
Pa = Na/N — (9) 

5 #U&, **T*»J4Li&£. (10) flj"*, *f-M^ 17<Mfr4t&3. (7X (8) 

( 9 ) i+ * 64-41 QAM : 
Pe = (Pel + Pe2 + Pe3)/3 

= (( l/4)Pe3 + ( l/2)Pe3 + Pe3)/3 
= (7/12)Pe3 

10 =(7/24)Pa ••• (10) 

m*b, g/^Q?SK#W&*#lftftlfrQ QAM lt-f 

^QAM>fs-tBt^#-*t^#^#'^. (.&*'J^) *l— &o 
15 Sift., *J8Uiii.B&JL, 64HS. QAM 6^ Aii.it, 

&>&QPSKi8#]>fM-itf- 1 ifp Q JL IQ -f-a&Ji 64-41 QAM 4t 

QPSK ifl#Mf-§-tf I ^ Q ^*^3L#, SAt, £iai±*afl#4fr*M£*.ai 64- 
iL QAM *T-f , ^^^QPSK^^J-ft^-at, T^'^il^^^^^o 

44 £ M.et , -sp^ -ytiijfc^^j* &&if&& , & x ^m^M #4Mr£ *$£.i&# 

( 3 ) 

© 13 JL^74Mi£3fc'W 3 #ii/f£&& 100 6^Se-J., &%t&M 3 t , £-i& 
25 A 200 B 300 *M&Bt^ £ X ( TDD ) $ £L , ii-it^N I s ! 

Milifc^iSjit^feit-fto &i£>t^*fc***, ^i8Jli&/;&>&£ A200^^it 
**^*J|fc£B300^;MM&*f#o Sj*. ^£i&A&4*& A200 

® A , ii/ff ioo f ^^t*»T ig.lt ^* o 
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02803612. 3 



& m # J&11/323B: 



A200 1 10c 

>Mp^201 -t**t*J QPSK Aat/**:* A200tfifc>M**A« 

lOo 

QAM #JL, ft 

HH**202 o 6Sfe^Li««**^^202**^^^+Pe, W£*/B 
f-Ttf«t***tt*« Si, #JL, fcit>Mir-f- si 

5'] ft 203 o 

S#*MM*# Pe fliiMLBt. ft itJ&iB«*MW$* 202 *sb4-4-W*i 
16-ttLQAMi««^ti^#**««-9-Sl, #A. *#*H**+ 

pe *.-ffls*.-aLat , ft st.,MHH4**i** 202 %Mmm QPSK 

ftsfeja*««.at^ 203 ^m#tf^, Qpsk 

l6-«.QAMiH«*A*4. #JL, ###*«#HM-S1, fti££ 
AafcSt*«^*to it^**«**-M-Aiii±«J»-H'**#-^*- Q psK ^ 16 - 

B 300 4* ft iWlflll**^^ 301 ft iWJMMW'*^ 
A200 QPSK^l^ A QAM 4*^-o *-fit>K*B , 

ilifc*****-*^ 301 «HR*l4Mfc4«-*. QPSK **HM"i£* 16-<t 
QAM^t-^o SA, fcxW*«4*H**203*«&**l**i 
L^^A^Jt^t, *ftifcjftftW**#* 301 

302 QPSK «Ai.#**A**^ ° 

^_tiistLS. t , ioo ft Q pSK 

100 TDD fc*«*4«fTWW- 
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02803612. 3 



ft m 45 SB 12/3235 



Jtt^h, mt&tjl 100 ^S'J*Jl^^il^*Bt, 
10 _h, AU&j)4:^ QPSK ^^I'ft-t tif^f- 16-41 QAM it^^m^^k^ Pe Q 
5 £ i&i±#i ftj£iMJ&^JLilL 16-4t QAM 'ft-t , QPSK WMt 

-f-Bt, T^^it^#^^it^^#o #&3UL, %mt&$i 100 £ QPSK 

WM&l&fc 16-teQAM^^M.^fsm^Bt, T^^SL'^il#^:, 

10 iiiSiLi^^Tte^i+^M^ 10, 10 ^^ 

# QPSK tit# 16-li QAM if-f ^^-fMf Pe, ^4M&#y*42: 

& : kS%fo7V)mt&%L 100c 

iM\ ^B+^i (TDD) tfimt%%L lOO^^^^t^Pe, i£-*T 

( 4 ) 

® l4%.^7fa&:m#LW 3 6tia.-ft^^.400 ^^^'J 4 t , 

20 A500^iH/^^^B600^^^^i (FDD) ig.i±*l§m 

MiH^f^i^^t^^i^fto ^ii^h^^Jt, A500 4^Mt 

^fc^-i*, ^^.i^7^^^ B600^^#^?^o ®*t, AU£ilL/4JM££ A 500 
B600 ^it^^T#M^,^^^^it^t^^A^tM^-o 
sf-tT^f*^, ii-^ff &£. 400 «L#ii/f*4MM*Jf*, ijit^LMk,^^^^ 

&3LA&>&£ B 600 &&&%*M 1 *^i£#te4£^-H-*i&£- 10c 

B 600 Sifej&JlW^Ml^ 601 /&H8#-#t# QPSK isH#] 16- 
QAM it^To £it#Hfr3LT, &sfe£AW»jMP^ 601 *W*# kitgL^ 
30 503 ^&#^j£_ilU&;t * t #K iR*JtsW*«J ££E.6$*%iL, JSfcStiHlH # 
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02803612. 3 



& bj # m 13/32^: 



%&Mt^%. 16-teQAM^tf, temmt^ 

j&iMte#4M£i+#^ 602 # 16-4£ QAM 4i<&4M£i+-^ 603 0 £ — . 

M&VHt-fZ. QPSK tliliL^^^ 601 *L*Wt-f 

5'J^^i+^iSl4- 10o 
5 16-teQAMte4tMM*i+-£p^603 t^^C^^ii^^^^^^t & 

*4**Hfc#+Reo QAM 4***4**1-** 603 fc, 

3l^if#.#^ Re ^«^#J^^P^ 604, Wf&4lt*JL&ii Re 0 

te-^i+^iS:^ 10^*»iW£**t« QPSKi«*]^r-f- t*Ht 16-41 QAM 
10 -»-f-«**^i#+Pco 4M»*tf#** 10 ^**#4**+ Pe 

fi] ft j&iii* ^ 604 , 4t # &&&& W^te Pe c 

ft*]j£fl§/*F*604*M&, ^'J* 1 , QPSKi«*], «*iJi#ttlMS:t, 
Jfci&t&te^tf.-g-'li Re Pe t Ji#*MMt-f - o *X%L&®i%-ft- 

Rc Pe , ****** +**#fc4ULt, ££-h**J 

15 A*.flL4timt, ^T^te4^4MMH£Re^Pe kte&^o 

A 500 tt*«lfc/*H"/*l^ 501 ##t/*HI *- £ *^&>&£ B 600 
tf)±.ft¥Lmt3T, «^**t*t#o ^ii#'*2JLt, ^jHl/*HH*P*5014M*- 
&4fc*t*rt*tt#**^te Re ^ Pe, #J-, #-*-JSUat£»J & ife>&i«*i«*J 
502 o 

20 ijitiL^]^]^^ 502#-4t^W^-14-Re^Pe, ifrtb f" 

T^^^ifl*i S2 ° iM^Mil Re 

^ Pe 'J* ^flCfc/ttLBfr , il i£,&-W*l##l** 502 *$T * 16-4fc QAM -W 

Hfr , tj i£.#ft #]*£#]** 502 «r A il#/^M* QPSK tH4W $ -t 

25 S2 0 fiitA««/Xi4^503**Jl^4MiE*#-tS2 f afcMWl***.. * 

i£JL, iS*tf.*it«*.4t»i-. 16-^.QAM^-f-^^^ 

j(»#««^«^16^QAMm]lt^AQSPKi««*^«-**o 
16-44 QAM iW*4^-#^Hs QPSK £&L, * 4&-£4fc#4MS.Bfr 

30 W jMt^sH^##*i±««-'tt^^ 1 M ££t&£j& QPSK *t« 0 

ft*, *»_L>/ri&, g4£#*4iTFM']«*4fc*-TBt, 1-1 
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02803612. 3 



ft m & Ifl H/32 J5 



iMMti+g- QPSK i%fflt£ J %-#]<&%!r^*>ftT%W QPSK 16- 

ftQAM^]^*tao *j&«lit-A, &&&m*4k*T*&iSL*- io, 

£t 10 T ^&il*MH3#J &£c,^ QPSK i$ l6--ti QAM Q 

Silt, *M£-t«^, A500iHttt 
5 ;£*&/#->& B 600 m% 16-tfL QAM 4£#4M*it^ 601 #»*»4£4g-*i+£iSt$- 
10, ^^^^^^Re^Pe^ili$'J^id^^.ili/^^A5 00, BA, 

( 5 ) 

10 (ARQ) #iI/f*£M. 0 

(1) a^XTN^ifcE 

&*&&&&&ijL#}m.4tmiL4i^ ( ACK/NACK -ft^ ), *»*»#.xt^i§/fr* 
15 iUM-*. NACK , «.ai^r**f JSJLiU*:*, M.fiftiHtWm 

20 ;^i&4t^i^>&JL 0 

i£JL , -ft* T £l it&&& QPSK ^ 16-41 QAM ^fcJ-kflMfl*] £ ij it 
^i&te/fcat^Jfl-f ARQ j&$tttia/ft&*fco ^«5t^T^^ii£it^*^^ 

25 «Lteii.^iMs^ ( ACK/NACK ) *k®*h%r$,M 

TlT&%-&ltJ%i:tf}$-$L 0 W-fr, g&l- 16-41 QAM tfi&teiMUfc^ tBt, 

^^#i&4tr^iA4f-f , NACK ##4M£i±fll;til4-, 4tAfc^l«.T4t4U*-^ 
30 QPSKo 

;feil, «.**it^ QPSK #4M QAM, ^-fQPSK^^^^,# 



22 



02803612. 3 



& m & 3115/3231 



ACK(«.*4W) **Ti«i**T*o £it*M***T f $ 
16-<fc QAM 8t , * -T*fc^*: QPSK t 

5 g jfc, gi§~$r&4&%-5 16--14. QAM 6$4£#^teMS*fr4£/i&# QPSK 

«*fl**li*a^4MMM*JM QPSKtttt*********** 16-teQAM 

10 (2) Sttfclx 4Mt*»*t*. 

® 15 JLtj^T 5 tfii/ft&M, 900 ^Siio 5t^*«fe«#4«i£ffl 
15 t^a#*«. 900 tt+fra., *+, 4M*#*4H*i*ir*«- 1000 -54t*7 

is iioo in*, ^jmuumj**** iooo 

Si/ft**- 1000 fflii/S**- 1100 *Hi4**M&-, *>mjLWtt%-tft&&'#}^ a. 

4* A Da Db iL« , £ £ 3. Da > Db 0 £al*Mfr , £ 

25 -W , QPSK #18*1 & & A *» 16-4M. QAM B 0 

#]H 1002. »*%& 1003. ftil>ftT«*m 1004 ^fc*.*.**/*^ 1005 #Ufco 
^5-^^, iioo nou *f« H02s 

1103. 4HIM£^^ 1104 iLi3L*P^ 1105 Mo iM% 

30 1104 jL*fc*M«4HU*«* iio6. 4t«^«i« no7 

th^p^- 1108 
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02803612. 3 



& HJ # % 16/32X5 



1106 ^te*+^«M^K 1106 

jMf-^ 1 ^^#^^t#^ 13 48^6^ atio 

1106*#*»B 16/?M^feJL -ttti-SL. 
«A*fJMP^ 1201 ^J^^^H 1102( @ 15 )#.*.4fr^tf-»££-IQ 

its., teiM^+ML^^IQ ^^1 

^H*H 1203 i|6at#>fiUU§f^fl 1102 «T^oE.^IQ 

$HJM&]iMP^ 1204 JM^tfAt^^^^fe**^*^*^**- 

« iH *4 * « « * mJU&it % at , # iL* ^ >ft i 
at, #«*]*^ i2M #.7 «H&, fcm&hte&Qki&jifc^ift&fti- 

mtft&w&mmw® &&&&&& &<> 

H****, ^ 1204 ^J* QPSK^^J^^^IQ ffc^t 

#^#Wt^ ACK NACK >ft-f-itaU'J il il^-^^J^^ H 1002 o 

itS, ACK^&ft*&&&*&^£-&-&te i *^ > NACK 

^A4A*fc'HW^^IUtjLJ«**:*ft-»^o ^'J* 1 , *.tt*4fcMP^ 1001 

-8Mfc^ii/fm£- 1100 QAM ii/ft^iMt"? ( ACK^-t^l NACK 

it-f ), #JLfc*J|fc#**JiLfil«l & S£ja-W*14i*4S6- 1002 o 
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& # 45 MS 17/3235 
02803612.3 ** " 



g xt,&flH«*l a 1002 AL ACK NACK It^T * *J 

Alt, #JLta«ilWU*ttf***fr*^*** 1003 1004 ° 

jtJL^Jfeijt, Hil^^J^]^ 1002 ACK NACK fe-f#l*L&. 

5 M&i&o 

1002 * NACK ^#-£i£*tf 10 * tTfrSMfc^aL**"*. 

TW«M*ifr****#** . 16-* QAM «'] **t..**h, £ NACK 

10 #JL&#QPSKt$#)&M,o 

«J$il 1003 it:IMli&#4Mft^#*^*l/*ft*%. ^f-H-^-e^A^J 

*^6it^««J*«»- i002*MfcitftiPHH**t44*4-«-, 1003 4M* 

15 ijil^^ia 1004tH#J*«&*%S 1003 *MW*k», #-B-, *e/fc«r**] 

1005 o i*J&, 6ii£iPHW* 1004 #*^tliW«*l**i* 
1002 *ifcttJfc«Ma ^ 
1005 tell i£,&-i»*l» 1004 «*J^*t4t**A*.***^. 

20 1101 #*t^*L^ te^^/k^^, # 

JUte&#tf*#te^4frdi£]#ifl» H02o 

Af-mfs- 1102 fo&i&mtz- iooo in*j«.ai*t*Bt*.^ 

AJb&.iL#t*.-*fr HOI «, feiiit^iW*h«^^*^^^ 

^7L#> IQ ^*«rA«l/a«*l**##** 16-* QAM ^^J^iLili^^-t^ 
25 il-fi:4t*^«*i4IHiyfr»i* ii06 e **h,te*iH****tfa^**l*'*^ n03 ° 
te*]*-^ 1103 tfjyUWl*- 1102 «rib^«Wl**A4t**I*. 

4HM£*I3S- 1107 ii.i±*»Jffi, CRC ^4fr«:«r*i*tS, Wl^^t 

30 #*i4WMar*4J5- 1106*J*M«3& U02 fob ft tf&Tlrt IQ 
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02803612. 3 



ift m 45 J& 18/3215 



«i« A«t7«H*, #A, :tete*+tt*#*****J******-*^ 11080 
jUMMfc-SL, £4WMW* 16-41. QAM ^#J#4t-f*}-, *HW**i-*fr 1104 
iii±4HU*«* 1107,*l««fiW^*.iL«^ 16-41 QAM #4!H£o 3 -2Ti& , 
£&>IMM& QPSK iW^J^-tBt, im^*^^ H04 iii±«Mft«HR^«I» 
5 1106, ^]fl«tf^^f*^ IQ ffi«*»^*^-H-*»*-^R* 
TOT, 16-41 QAM J&ilL4&-i&, 

*«L»*#«fc*^*«i*«fe*.ii*#St f **H**.4*ifc*P^ 1108 tesi. 

10 *^*t#ft*A*««*«A***N-, U08*.iii±* 
id«ftiMS 1106 W**!^*^**.********-^^ U05 ° 

tJWLjMt, £ 16-41 QAM . ****.«r*^H08**# 

ilM***1107*UW*iM*rt**., *»4&QPSKtt*«.T. ***** * 
1108 1106 *U*tt**i4HU*»l**.. S*. 

15 *tfr«.T, &***4*ib^£- 1108 tittfl^l, 16-41 QAM «HM* 

8'l**o 

1105 *Mfe 16-41 QAM ««:^»1**, *i±-t#*t*. ^C^*-i" 16-41 
20 QAM ffti **iM*iUrrt*M** ( ACK/NACK ) Q , 4Hi£ ACK 4l^&i$L 
& , NACK l§ * JOl*Jlto 

-tit, ^it^iS:4-1100^*tQPSK^^^'*^o jtbBt, 4****. 
**A-«p^ll08 4*lb«*l#««f** 1106 3£##-^ 16-41 QAM 
25 «*«H#*.o 1105 ^it*-********.. *.iMT* 

16-41 QAM 4t-§- fit ACK/NACK 4t^T o 

£ ACX -f^^ttt, 1000 ^C^J^M.^ QPSK 

i8#}&£A 16-41 QAMo 4BJ6L. % NACK ******* fctf-tt, iUt**- 
1000 & ^ QPSK ^ #1 ffl *J £ &o 
30 i^il/fti^ 1100 QAM ifl*H*-f- ^ 

«*MU*ife-*F^ 1108 *** 4*1*4** *■ 1107 $Lfttf)M 16-41 QAM 
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02803612. 3 



ift m * 19/3235 



16-ii QAM -Is-f-^J ACK/NACK 1tfo 

g ACKit^Aft^&i^^i*- 11 *. ii^flt*- 1000 &&& 16-ii QAM ffl 
<fft*ti$g.o toUSL, £ NACK ^M#-^-f^^tf-8t, ii4T*45- 1000 f*^*6 
5 -SB*] & 16--CS. QAM J*. St A QPSK o 

gjjtb, 1000 6 MiMi QPSK«]& 

£A 16-ifc QAM 16-ii QAM ilittfi&i*****. 

CARQ) ttiiit j£^iail^i L 5i.^*ft-«*4**tt*ft«m^«i**- 
20 *Mtf-£ ACK *.!Ml«-jM6iH«4 **Ut*A , &*WMi **t,tt*U»#i**-*i 

(^6) 

i£>h £;&#'J H. A T « f" £ iiit*M& 5 6ft ii/ftiit4h 1 000 *»ii.im$- 
1100^ 6ft T#4&&, ft *£ill**Mf *44r«0*:#*£*U* 

30 S 17 &7?r 7 6 ftft ii.it 1300 6ftS5X 0 i&£-, 

a is t^^i^**- 3 HS5t^@ is t*p*#ira«*M'K #- a -> «w?*t'fc 
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02803612. 3 



& m & Jg20/32J5 



totiifrisi-sLWo m 17 t^si^-at-ft- 1400 -5 a is t 1000 

*.*Ue.-F, *fc fete*] 1401, #JL, 

jM-, 9 17 t 1500 -^a 15 t^J^tiS:^- 1100 tft* |S]^*t 

5 "fefete^lMMIS- 1501 #»4lH3M£*|-*F^ 1502, #JL, 

j*. £ A4£4fr* >b £ j£ ffi -f il/fer^-W #1 & **. ft , it*. 

<flH&fr«**P^ 1502 ^#*fe*Kfctte*» 1503. ^fe*lH- 1107. 
&JUfrifa-*P^ 1108 #)Ao 
10 1400 t, 1003 

*>*L$kMtfa&®\^ l &&Q& 1401 o #*%»1003 *tgr2L$Ltf}$£te&lt 

CRC**o **^» 1003A^fiife^«**«» 1002*i|fc«Iatfc««i 

15 W&i&mU 1401 *t£i&*3>^ 1003 itt^#*t#at4t*l4****. ^- 9 -> 

fcJt#*dS$fl &itJLi«lW* 1004 o J*:*^*.^*^"^^^^ i^Wt^ 
#k 0 it^*^«#4c.BCH(if«r-^#JL-*A*.^**^)(63, 51)^*7- 

-H^iartJM., BCH(63, 5i)*-^**^o 12 ***** 

20 t £ & 2 >M£#4HtT**1 i^^^o 

3—:**, i&4ti£-£- 1500 tt*|4MW* 1501 *fr£4M»l<MP#- H03 -Mfc 
#tt>Sl*J*& *SMT*I4MM* . * JL, * ^flUMHUM * 1503 

1107 o 1400 tt*f«MM%«- 1401 at 

fr*m**rtfa«**H*ft*. -^BCH(63, 51) 

25 „ *Jt«L ^63 -Ht***^*^^**^^**^*** #Tifc51- 

AWii^**^^**^*^** 1503 ^SCJ-o ® 18 m^T^ 

^^j^^4i~^Mi^ 1503 ^se.*, *ej*ffl i6 t*p**«^^-9-*^-<*- 

30 1503 5® 16 t^*&$H&&-»l& H06 6*> ^ I§) , ^ fete4*H&"vH&il 

1601 ^«4aHf^-»«^»l*l602, #JL, **4Mti««^*fc*^A'e^iW*4 
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iJfc m & B21/3235 

02803612. 3 



* , ii/f**:*- 1400 *^jfc*Jt**«*J* CRC fVSW 



#**Hfc* 1601 *HMH*Jfc&*t, £4HM»]**P^ 1204Jl**]J£#4*- 
10 **W*t, #JL, tt-tb-H-«i^*o ii^^^'J-RiM^^^-^ BCH (63, 
51 ) ft^tfj 1 >h£»*%4MB# 63-mk. 0 

m&Lm##H*&m* 1602 *#tiM*H**H« 1601 n*i 
«*M» 1501 wrmwa.*.. «MMH**4&ft* ****** 1601 i+* 

3&4tH&o £if*tt4m#*:fci^^*t£*Bt, *UK*W**A«4* 

1602 nTt^tem® **Mt*^&4fr****i£fl -f-ii^^*! 

%m&if$t% 1601 #^#*BCH*Mk**J*# 
#*^^L«t^-f ^ BCH (63, 51 ) ^tt^#te*;fe*l->&tt 2 

*t«*«*^#«^*t«t*i± 2 ^£8t, *#*WHMfral* 1602 *J;ti£>h 
& % £4**t« #J W% BCH JiitW * t , 5- P - ^ * 4* & 

^-S-5.^-^t^iS:^W^8t, ;|y**MaWlHfc£r** 1602 ^J3:M"* 
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02803612. 3 



& HJ 4? fg22/32X5 



i&>ft-&-&- 1500 -^v^it^i\^^^^^ti^Ym%^, mm*j>&tk 

10 QPSK18#) 16-4i QAM &M.Bt, tf^^ 

&Sfc£r*4, ^J*», #*BCH * + BCH *k#-?M£ 

{%^%^M ) 

20 #&teit 16-te QAM M^&mtJfc'k, 16-41 QAM 4*^Bt, 

-sr^^^i^ Da>Db &SL&&tt^*)&<&, m&te&& 

QPSK ■mmt'ftf}, BPSK ( *Ma#4fct£ ) m^Mt^r, DQPSK 

( JL^B9#i#*fc*fc ) -M^l-ft-f-H MSK( #.'h#*H*4fc ) ^Mt-f-x GMSK ( % 
30 #r|L'h##4Sk& ) Tft&Ut'ffr GFSK ( fc*NSi#4fc4£ ) iH*M*^-*#> « 
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02803612. 3 



ift m & 1*123/3231 



«4»**4*^** 16 ***.£>M*tt$<UL QAM 8 **.*.£>MM$ 

PSK^#Hf^#i&lt>t*#'^*>to 

£4Mfcw/4-#3& DQPSK Tftmt^&ML&M OMSK ^Hi^H* , i*i± 

*ft*b ( jUMUfcifc, &#r1&tf C/N 3dB), e^J£*&^^tt#i*4H** 
AT. 8A, ^>*4&^jE-BERtei+te, NACK it« ^ 

[0 itM. , #^'J^ S 19. S 20 21 QAM -ft"t^ A 

4& JL , 3" v£tei+4M£ 64-4*. QAM i$ *] # « il/*** # tfr o 

@ 19 JLi* 7 1700 ^StXc ^ a 16 ^am^^N*** 

£1106*8*, lfr7>fc#'Hfctrt*t«*fl*^K *M«*HMfr**» noo 

15 1701 #i]Jfl^**S 1102 ( a 15) fc>£*fc^tf] 

+^«jat«rjbi»J«^L-H-*-*P^- i702 o ^3$-f*-f\&»/t:*t-*-*P£* 1701 
16-m QAM I Q -^-J*.. * JMe.il 

20 1702 16-0L QAM fllM" # 4MB 

fitt******. 16-4tQAM4M-tt. IQ -?-tf.h64-<flL QAM 4*-* 

fr&Wtt* 1701 Ji^rt^^^^AtiA, * 

64->ffe QAM 4f-f i+^^c-MW ths c 

4£>tll- 1703 ^Ht^^fcHHS- 1102 ( a 15m^<#^-£3LIQ 
25 -ft A, #JMtfctttb*]4HU»]*-*P^1704o 

-^H^l*-^ 1704 16-44. QAM W'Mt-f'tfj-fc^ IQ I 
Q^*^tSJl^^^^^ths^^®^^,^,^^^*^64-4lQAM 

30 ##J-f o ^a 20 WJ-^t , 4Ht4Sf«*^*^ 16-4*- QAM 4r-f 

fan*Jj*#) 64-4£ QAM 4#-t tiflUtT*fr«*o 20 t, 16-44. QAM 
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02803612. 3 



& W & ^24/32^ 



I jfc Q 8 >M£±a/>/21. ±3a/V2is ±5a/V21s ^±7a/V2i 0 

^^Mt^.&^N^a/VIlfHf a/V^a/V^U 3a/V5±a/V2i-t 0 
5 1704 *'J/8i£*»tfL, £<&i5 16"^ 

^ii^^.tW^**^^*** QPSK#»BPSK*-#U£--f PSK ^■W^J'ff -to 

4t*K J^££;&mte±(l-l/>/5) a^ifl^^ #QPSK-W*M* 
f«f a iiAa^**« 1 #JB7#]ffiifa 
fltt^*, *P, ^m^^^^^^oliQPSK^^16-'li-QAM^t J ?-^^ 
15 *, 0 Bib, ^ffl^l^^^^^^QPSK>(t-t^l6-^QAM#-f-, *P 

16-^QAM^^4t^,^^^9--^^^*^^^'*^t ( OSl^ 
QPSK#-f-*&4£-f\&, **«M* 16-flLQAM-fr-9-«*^#-*), ^>a*e,-til« 
20 4iLi&S.&±(2/3)ao 

w#, 2 fct ( i±i/^i ) a 

^^^^jg.iM.QPSK'fi-^-^ 16-^QAM^-t^^^to SA, 1§) 

jtb^h, Jiii^^J l &fe#sfc74WMU&*. (6) *t-#*.***tf£#* 
30 Pa, 16-<*LQAM^«*l*.H-«^#4o 
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02803612. 3 



ft }5 ^25/32^ 



(6) *sft#>^ 0 ^r^W5')4i 

£.(11), ^^^^itlttit*, W**, 16-tf.QAM#-9-t***4a.«« 
i+lfc. Ne, ( 12) Ne f£>* 16-te QAM &&T>tSt 

5 Nb ( =2xN = 4xNsym)o 

Ne = 1.5*Na — ( H ) 

Pe = 7i/Nb 

=(1.5*Na)/(2xN) 

= 0.75*Na/N — (12) 

^^^^^^^^^5:5-^.^(1-1/^)3, ^^^^x^ IQ 
***MJ|LiiJU 1 ) *4U&* ( 2 ) tt4H«Mfr, *«»A*1*4«**«.*.T, 

\-&7r£\*> Q-&7T&#1& U ^* , at— jNeA( l + l/VS ) a ifclAWtt- ths_i2 

15 **ths_q2, £fcffl*6«*Hfc^*4Hfc&«*&imfcT, ****** IQ 
£*rx = (ri, rq) JHXT^*Jt* (13) *,4fcJ*.*. (14) at, 
I, jM-*«A*J*#4** Pa'tfS&SU ^.it^tfr^T, T (15) 
«t ffl ( 5 ) iMM** : 

ri < -ths_i2 A ths_i2 <ri — ( 13 ) 

20 rq < -ths_q2 & ths_q2 < ri •• • ( 14 ) 

Pe = (3/8)xPa' — ( I 5 > 

fe^J*WiiL^J*'#«W«'fiLiitiA<fc± ( 1±1/V21 ) a, IQ 
&*ilb^ffl 12*pM$8I#&ftN ds^*j£W*#*#4K.£.T, 4c,it*:^*» 1 

^-1^3^^ il ths_i2 ^ ths_q2 ( 1 - 1/V21 ) a, 

6#«fcM;M«&»tfe*ttteJtT, £&»IU%/L6UQ #c*rx = (ri, rq) 
wSAT^it^ (16) jR.*.i4.iC (17) Ht, 1, AW* 

Pa B ^eJL 0 ^it#+fr^T, T 18)^>*JflMMH.£-i£.£.( 10) 

30 ^aMi^: 

-ths_i2<ri<ths_i2 •••(16) 
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